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FOREWORD 
In this study, Mr. Price discusses the importance of 
Astronomy Education in the public schools and has recom-
mendations for a state wide program. We feel that this 
bulletin is most timely because of the importance of an 
astronomical background to students going on to college 
in science today. 
Roger W. Price has been an amateur astronomer for 
over twenty years. As an instructor in Physics at St. Cloud 
State College, he has stimulated a great deal of interest 
in Astronomy at the College. His education includes high 
school and Junior College at Joliet, Illinois; his Bachelor 
of Science degree from Aurora College and his Master 
of Science from Northern Illinois University. He taught 
Mathematics and Physics several years at the high school 
level in Illinois and is currently doing post-graduate work 
summer sessions at Colorado State College. Price was 
also a lay assistant at Harvard College Observatory while 
serving four years in the navy. He is currently a member 
of the American Association of Physics Teachers, American 
Institute of Physics, Central Association of Science and 
Mathematics Teachers and Phi Delta Kappa. 
ii 
Stanley D. Sahlstrom 
Director of Special Services 
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1932 • 1948 
Who Broadened 
My Earth • Universe Perspective 
"Why did no one teach me 
the constellations when I was 
a child?' - Carlyle 
PREFACE 
In the opinion of the investigator, it is necessary for all people 
- including scientists - to broaden their earth-universe perspective. 
This study attempts to present material and sources available to 
increase the present personal resources of teachers and interested 
patrons, sources possibly heretofore unknown. It is mainly through 
the teachers that an increased cognizance of the universe will be 
forthcoming. It will be only through a cooperative effort of groups 
and agencies throughout the state that the proposals suggested 
here will be carried out to a full realization of a planned, co-
ordinated program. 
It is not intended to imply that the neglected area of astronomy 
is a panacea for all ills but it is intended to imply that it is a 
means to an end in developing appreciations and attitudes in the 
young person's mind concerning his environment. 
Concerning its place in the curriculum, perhaps .the cultural 
aspects of astronomy are not apparent enough to convince many 
educators of its great potentialities. One should be able to recognize 
through the mythology, the relationship of astronomy to the develop-
ment of physical laws, the inspiration great writers and many 
average readers have had from this subject and the effect these 
ideas can have on a person's mental existence. 
What good are facts whim we have no appreciations or atti-
tudes which are desirable? Life is good, then, for what? Recita-
tion and regurgitation of more memorized facts? In our mad rush 
to learn and memorize facts, we as teachers should realize that 
more essential than facts are the attitudes developed in the young 
person. We must teach for understanding and an appreciation of 
our universe and our (fortunate) place in it. Why are we here? 
Why are we blessed by having conditions, within such narrow 
limits, perfect for our existence? Myriads of other penetrating 
questions consequently cascade down upon us; questions which 
should leave us in a state of humility. 
In the words of Abraham l.incoln: 
I can conceive how a man might look upon the earth and 
be an atheist, but I cannot understand how he could look 
up to the Heavens and say there is no God. 
iv 
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I. INTRODUCTION 
Statement of the Problem 
The problem of this study is to conJOID heretofore unwedded, 
but related, material for the beginnings of a planned state-wide 
program in astronomy for the elementary and secondary school. 
Hypothesis 
The hypothesis of this study was as follows: With the present 
day cognizance of the universe and space travel, it would seem 
necessary and imperative that a planned program in astronomy 
would be desirable. 
Need for the Study 
A survey of the literature discloses evidence that those in-
dividuals - usually teachers interested in astronomy - have pub-
lished, frequently and individually, an account of their work done 
at a certain grade level. This material has not usually been unified 
with similar material for its use at specified levels. The survey also 
indicates that state-wide programs in astronomy are non-existent. 
This has been attested to by a Specialist in Science of the United 
States Office of Education.1 
According to Miller, 
In 1900 only about 3.5 per cent of students enrolled in the high 
schools were enrolled in astronomy. And in the five years preceding 
it the per cent had decreased slowly but steadily from 5.2 per cent 
to 3.5 per cent.2 
The number of astronomy laboratory manuals3, 4• 5 written in a 
relatively short period of time around the year 1900 might sub-
stantiate .the fact that there was or had been a flare of interest 
at that time. 
Miller also observed that: 
First, all high school science should always include the elements 
of astronomy. . . . Unfortunately this opinion has not found favor 
1 Interview with Ellsworth S. Oboum, July 30, 1959. 
2 J. A. Miller, "Astronomy As A High School Science," School Science 
and Mathematics, V Gune, 1905), 417. 
3 Mary E. Byrd, A Laboratory Manual in Astronomy (Boston: Ginn and 
Co., 1899). 
4 Robert W. Willson, Laboratory Astronomy (Boston: Ginn and Co., 1901). 
6 Charles A. Young, Manual of Astronomy (A Textbook) (Boston: Ginn 
and Co., 1902). 
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with educators in the United States. The subject has been omitted 
from the reports of the various committees appointed by the N.E.A. 
[National Education Association] to consider the needs of secondary 
schools, and school officials generally seem to be hostile to it.6 
In what areas of science has the interest of the pupil or 
student tended to be directed? The survey by Webb7 is mentioned 
in this study for its historical interest only, since it was one of 
the earliest surveys of this type. As the editor of Current Science 
magazine, Webb wanted to know how junior high school students 
would rank science topics if allowed to choose when using their 
own initiative. A total of 1028 suggestions were made; hoy<> made 
526 and girls made 502. Geographical distribution showed that 
443 came from east of the Mississippi. River and that 585 came 
from west of the same dividing line. Topics included in Table 4 
(of Appendix) had to be proposed by more than ten students. 
The table reveals that boys preferred: aviation, astronomy, and 
inventions (in that order) . Girls preferred: astronomy, aviation 
and biography (in that order). The total group preferred: astron-
omy, aviation and inventions (in that order). 
Webb realized that in the ensuing years that other topics 
would replace those mentioned in the table. He stated that "this 
is inevitable; only if science ceased its advance would their interests 
become crystallized".s 
A more recent study is the Science Interest Survey of Jefferson 
R-1 School District (Colorado) .9 A questionnaire covering five 
areas of science was given to 11,429 boys and girls from kinder-
garten through the senior year of high school (12th grade). The 
distribution of boys and girls was almost equal: boys - 5,858 and 
girls - 5,571. Using lists of activities and asking which they would 
like to do, it was used to eventually find if experience is gained 
in the grade level and if they would like to experience the activity. 
The table below gives the average results of the survey for the 
thirteen grades, since the proportion was about the same for all 
grade levels. 
6 Miller, loc. cit. 
7 Hanor A. Webb, "The Science Young Folks Want," Proceedings of the 
National Education Association (Minneapolis, Minn., 1928), 586-89. 
8 Ibid., p. 589. 
9 Donald G. Decker, The Science Interest and the Quality of Science 
Concepts of Students in the Jefferson R-1 School District (Greeley, Colorado: 
Colorado State College). 
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Table 110 
PERCENTAGE OF SCIENCE EXPERIENCES (K-12 ) 
BOYS AND GIRLS HAVE DONE AND WOULD LIKE TO DO 
Group Have 
Would Percentage Topic Like Done To Do Increase 
Plants and Animals 47.41 52.94 5.53 
Human Body 41.29 53.54 12.25 
Boys Earth 45.33 61.33 16.00 
Universe 35.59 63.40 27.81 
Matter-Energy 43.64 66.13 22.49 
Plants and Animals 40.76 60.50 19.74 
Human Body 47.97 59.02 11.05 
Girls Earth 36.86 56.72 19.86 
Universe 27.32 59.60 32.28 
Matter-Energy 32.30 56.98 24.68 
The above findings would appear to indicate that some of 
the students at all grade levels would like to have additional 
experiences at all levels in all areas of science. It would further 
imply that some students have had some experience in each area 
of science regardless of the science program. Of significance to 
this study is the indication that the areas of the Universe and 
Matter-Energy are intensely interesting at all grade levels. 
The results of this preceding study was the basis of selection 
of a basic theme having to do with Nuclear Physics - Radio As-
tronomy - Microcosmos-Macrocosmos - for the Visiting Scientist 
Program held in Central Minnesota11 for schools having school 
populations of 500 or less. (Schools of this size comprise 78.1 % of 
the total when figured according to a city or town having secondary 
education available.12 Science background was assumed through 
the ninth grade for the highest five per cent of the school's science 
students. In the follow-up questionnaire answered by the teachers 
10 Adapted from: Donald G. Decker, The Science Interest and the Quality 
of Science Concepts of Students in the Jefferson R-1 School District (Greeley, 
Colorado: Colorado State College). 
11 Sponsored by National Science Foundation; four- three hour sessions 
for nineteen schools, February 16 and 23, 1959. 
12 Minnesota Educational Directory (1957-58). St. Paul, Minn.: State 
Department of Education, 1957. 
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participating, most said the students lacked the necessary back-
ground in astronomy - even though some background material 
was presented along with the physics principles used in their 
physics classes. 
Further study was done on this matter at the St. Cloud State 
College High School Science and Mathematics Institute.13 Partici-
pants were outstanding juniors (11th grade) students from most 
state high schools, preferably. Of all areas of science and math-
ematics presented, astronomy, organic chemistry and physics (sound) 
stimulated them the most; they also learned the most from these 
lectures. 
The participants were asked to: List the science areas covered 
in the Institute by order of decreasing neglect in your (own) school 
experiences to the present time (i.e., 1 - subject most neglected; 
6 - subject least neglected). 
__ Biology __ Physics 
__ Geology _ _ Astronomy 
__ Mathematics 
__ Chemistry 
The following table gives the composite results of the inquiry. 
(Refer to Table 5 in the Appendix for an expanded version.) 
Table 2 
DEGREE OF SCIENCE AREA NEGLECT EXPERIENCED 
BY MINNESOTA ABLE SCIENCE STUDENTS (K-11) 
Subject/Rank 1a 2b 
Astronomy 38 26 
Geology 32 34 
Biology 1 0 
Chemistry 1 0 
Physics 2 3 
Mathematics 0 0 
a Subject most neglected 
b Subject neglected less than 1 
c Subject neglected less than 2 
d Subject neglected less than 3 
e Subject neglected less than 4 
f Subject least neglected 
g Total number for each subject 
3C 
3 
2 
23 
15 
15 
11 
4d 5e 6f Tg 
0 0 0 67 
0 0 0 67 
21 10 13 68 
23 14 15 68 
14 26 8 68 
11 8 37 67 
13 Sponsored by National Science Foundation at St. Cloud, Minnesota 
from June 15 to July 10, 1959. 
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The science neglect survey and the science interest survey 
cited herewith would tend to indicate that the young people would 
like to do more in the area of the universe and matter-energy and 
that the area of astronomy, along with geology, has been the most 
neglected subject. 
Could it be that the teachers are not well prepared in the 
area of astronomy? Price14 relates that Robert Aitkin, prominent 
Lick Observatory astronomer, was once discussing · the questions 
asked of him by the students and graduates of the teachers colleges 
who visited the observatory. An observation made through these 
questions ·· made him feel that teachers of science should ·not be 
unfamiliar with the astronomical universe. 
Sharing a similar feeling is Sternig who believes .. that 
The average inhabitant of our planet is still just as earth centered 
in his mental outlook as though Copernicus had never been born. 
It is true that our schools teach children to recite the proper facts 
about the sun and the planets, but in the actual day by day living 
which we do, most people still feel and act as though the earth 
were the center and the end of all things.15 
II. A PAnERN DESIGNED TO INCREASE 
COMPETENCE IN TEACHING OF ASTRONOMY 
Science Concepts 
The building of a K-12 science program demands that the answers 
be found to these three questions: What concepts can be developed 
in each area of science by students at each level? What experiences 
best help students develop these concepts? What quality of science 
concept does each student develop as a result of his experiences 
at each level? . . . They will eliminate the duplication of experiences 
from grade to grade, and particularly between the elementary and 
the junior high school. They will eliminate the neglect of areas of 
science instruction in the high school, such as astronomy, geology 
and meteorology. (Refer to Table 6 in Appendix.)1 
H Robert L. Price, "Astronomy in Its Relation to the Teaching of 
Physics," School Science and Mathematics, XXXV (January, 1935), 77. 
15 John Sternig, "Astronomy: let it broaden your mental outlook or earth-
universe perspective through astronomy," Science Education, XXXIII (October, 
1949), 277. 
1 Donald G. Decker, "Science K-12," NEA Journal, XXXXVIII (April, 
1959), 11. 
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There has been a study of this nature recently undertaken by 
Neal and Selberg2 attempting to suggest concepts and generaliza-
tions for grades one through nine. One major topic is: The Changing 
and Evolving Universe, under which three subtopics are stated; 
( 1) The Changing Universe, ( 2) The Changing Earth and (3) 
The Earth's Changing Atmosphere. Another study3 of significance 
has been done to determine the frequency of concepts used in 
eight series of textbooks intended for grades kindergarten through 
eight. 
A list of science concepts for each grade level, grades one 
through nine, are given in Tables 7a through 7g (in Appendix). 
Two columns - Activities and Equipment and Apparatus - have been 
reserved for the teacher's use. By using Table 8 and Table 9 
(Appendix), a teacher can plan her own class schedule for an 
individual class using the combined material of teachers who have 
done classroom research in the teaching of the astronomy unit. 
The method of presentation here is designed to give greater freedom 
of choice in lieu of the unvarying, rigid word-for-word lesson plan. 
Scientific Inquiry 
The teacher might keep a pad handy for questions which 
continually arise in the classroom concerning astronomy and space. 
A list of questions that have been asked of teachers at all grade 
levels are given as examples of what children ask at that level. 
This is Table 11 (Appendix) and is intended, primarily, for in-
experienced teachers. Scientific inquiry will best be accomplished 
not by the teacher attempting to answer the question, but by 
leading the child into a situation where he will set up an experi-
ment to find this information for himself. Shaw reminds us that 
In the first place, astronomy is an observational science. . The first 
requirement in astronomy is the ability to observe and report ac-
curately the phenomena as they are presented. 4 
If scientific inquiry is to be realized, arbitrarily assigned time 
and compartmentalized class periods will tend to make students 
think that all discoveries take place in fifty-minute packets of time. 
2 Louise A. Neal and Edith M. Selberg, Suggested Concepts and Generali-
zations for Teaching a Unified Science Program for Grades One Through Nine. 
(Greeley, Colorado: Science Division, Colorado State College, 1959.) 
3 Donald G. Decker, Science Concepts, Grades Kindergarten - Eighth, 
Science Education Student Report (Greeley, Colorado: Colorado State College, 
1955.) 
4 R. William Shaw, "Making the Most of Astronomy in High School 
Science," School Science and Mathematics, XXXXVIII (December, 1948), 714. 
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Once their curiosity is aroused, they should be allowed to pursue 
the problem until solved - within reason, of course. 
Suggested Procedures for Selected Levels 
KINDERGARTEN 
The kindergarten is not represented in the concept table. 
Through astronomy, some of the objectives defined by Ryan5 would 
be: [1] "encourage .. . to observe the heavens . . . [2] to express 
themselves freely . [3] work for clear speech . . . [ 4] try for increase 
in vocabulary" and others. Observation is begun at this level by 
"observing the sky, to see the formation of the . clouds, and the 
color of the sky" throughout the day. A report of what they have 
seen follows so ·they may fulfill the objectives of the teacher. The 
astronomy is correlated with reading readiness, music and art. 
FOURTH GRADE 
At the ·fourth grade level, Laughbaum6 begins by procuring 
all books available in the community on the subject of astronomy. 
Reading books and charts, observing the heavens, and discussing 
the solar system and phenomena outside of our solar system. Activi-
. ties are planned by the students. Factual and fictional stories are 
written to stir up the imagination; upon completion the stories 
are used to 1mprove grammar, Writing and spelling. 
Through mythology, history and geography are brought into 
the discussion. In speaking of the universe, arithmetic can be made 
real ·through distances, weights, fractions and the reading of large 
numbers. 
For all elementary levels, the reader is referred to Gingery.7 
JUNIOR HIGH SCH~OL 
Crull firmly believes that "we are endeavoring to present one 
facet of a complete and integrated science study".8 He gives 
examples in which the mathematician, physical chemist and phy-
sicist all contribute to the science of astronomy. He goes on to say: 
5 Geraldine M. Ryan, "Sky Unit for Kindergarten," American Childhood, 
XXXIX Gune, 1954), 25. 
6 Naomi Laughbaum, "Astronomy for Fourth Graders," Ohio Schools, 
XXII (September, 1944), 271. . 
7 W. G. Gingery, "Astronomy for the Elementary Science Class," School 
Science . and Mathe~atics, L (November, 1950), 598-602. 
8 Harry E. Crull, "Astronomy in the Junior High School Curricuhun," 
School Science and Mathematics, XXXXIX (May, 1949), 371. . 
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"This beautiful and essential interrelationship of effort and knowl-
edge should be preserved and strengthened in our presentation of 
the unit".9 
SENIOR HIGH SCHOOL 
Price and Shaw have both indicated that leading general science 
textbooks give little stress to astronomy in comparison to other 
topics. Shaw finds that authors devote little space to 
... properties of the stars, to the Milky Way or our Galactic 
System or the External Galactic Systems and the Universe as a 
whole, and yet it is in these areas that much of our current re-
search is being done. Also it appears difficult to understand why 
so little attention is given to the great instruments of astronomical 
research such as the spectrograph and the giant telescope.lO 
Other than the area of Earth Science, Price sees the possibility 
that 
.. . high school physics offers, without question, the greatest number 
of opportunities for the teaching of astronomical facts.ll 
He goes on to say that 
Since astronomy finds so little place in other of the high school 
sciences and since the customary high school course gives so little 
in the way of astronomical information and · problems, it is the 
problem of the physics teacher, to introduce this supplementary 
material if he hopes to give the student an adequate view of the 
universe in which he lives.12 · 
A revision of the science curriculum has been instituted and 
is presently being evaluated to offer a more complete and effective 
presentation of the sciences.13 General science was discontinued 
in favor of biology (9th grade) and physical science ( lOth grade). 
Physics and chemistry continued to be offered in the 11th and 12th 
grades, respectively. 
Physical science was inserted into a previous void which pre-
vented a four-year science sequence. In the physical science pro-
gram, measurement, the universe, the earth, meteorology, atomic 
theory and mechanics were included. This would leave physics 
with heat, light, sound, magnetism, and electricity, atomic and 
nuclear physics and electronics. As a result of this innovation, 
9 Ibid., 371-72. 
10 Shaw, loc. cit., p. 713. 
11 Robert L. Price, "Astronomy in Its Relation to the Teaching of 
Physics," School Science and Mathematics, XXXV Oanuary, 1935), 79. 
12 Ibid., 83. 
13 Downers Grove (lllinois) High School, May, 1958. 
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chemistry is offered to able and aggressive tenth graders in order 
that they may enroll in organic chemistry and advanced biology 
(using physics and chemistry as prerequisites). 
COLLEGE LEVEL 
I should like to remark that students often find college education 
an extremely disjointed affair, with each subject insulated from all 
others. If he achieves a sense of the unity of human knowledge 
he does so in spite of this rigid delimitation of course material. 
I believe that the interrelations between subjects should be em-
phasized rather than depressed.14 
In one of the few references to college teaching of astronomy, 
Goedicke recalls seeing the thought mentioned in astronomy text-
books "that astronomy has had a profound effect on human 
thought".15 He feels the student should follow an astronomers line 
of reasoning ,to the end that intellectual development is fostered 
rather than just memorizing the astronomers conclusions. 
Courses in astronomy should be taught to familiarize the col-
lege student with astronomical terms, instruments and an apprecia-
tion of the universe. Goedicke thinks 
That the terminology which astronomers use in their work should 
be taught to students who intend to become astronomers goes 
without saying. But I am proposing. that a book be written primarily 
for that 95% of the students who do not intend to continue their 
studies beyond their single year of astronomy. No special termi-
nology should be taught to such students unless it has an immediate 
purpose in facilitating a discussion. No special mathematical sym-
bolism should be introduced if an equally good symbolism already 
exists in the student's previous training.16 
The call for such a book has been mentioned by Recht17 who also 
has the same feeling about college astronomy courses. 
Attitudes such as these presented here are necessary in pro-
fessional astronomers18 ·at the college level to awaken in young 
people a genuine interest in astronomy. 
14 Victor Goedicke, "Teaching and Textbooks in Astronomy," Popular 
Astronomy, LII (March, 1944), 133. 
15 Ibid. 
16 Ibid., p. 132. 
17 Interview with Professor Albert W. Recht, Director, Chamberlain Ob-
servatory, University of Denver, Denver, Colorado, August 4, 1959. 
18 Fine examples of this stand out through personal contact: Robert H. 
Baker, Edward A. Fath, Clyde Fisher, Albert W. Recht, Harlow Shapley, Fred 
L. Whipple and Charles C. Wylie. Many others have also kindled interest 
among amateurs. 
-9-
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Ill. ASTRONOMY ACCOMODATIONS FOR TEACHERS 
Astronomy Textbooks and Aids 
The elementary and secondary teacher should have a recom-
mended astronomy source list readily available. A list of this 
nature is Table 10 (in Appendix). Of prime importance, this list 
should furnish astronomy teaching aids for the presentation of the 
unit. The serious teacher, along with the aid, should have ready 
access to reliable and accurate textbooks. 
When observing, it should only be necessary to know some of 
the brighter stars to use as guide-posts. Observing aids are listed 
in the same table. Shaw dispels the fact that one must know 
all of the naked-eye observable celestial bodies in order to appear 
well-versed about the heavens. He says that: 
The ability to use intelligently a star chart for general identification 
purposes is more to be desired than uncertain reliance on the 
memory .I 
Of great proven value to the teacher is the Observer's Hand-
book. The handbook is always available for the current year and 
is thought to be one of the best printed. Instructions concerning 
its use and its features are available.2 
An astronomical magazine or journal is an asset with which a 
teacher can use its content to good advantage. Many questions 
concerning recent happenings can be used as activities in the 
classroom for a learning situation. 
Both the teacher and the student can benefit from the General 
Readings and the Special Readings listed in Table 10 of the 
Appendix. 
Courses in Astronomy 
The situation may arise where the teacher must return for 
credits in the area of astronomy, although conscientiously pursuing 
a self-imposed improvement program. Table 12 (in Appendix) 
lists the astronomy courses or related courses offered in the colleges 
and universities of a typical state. It would be best to consult 
1 R. William Shaw, "Making the Most of Astronomy in High School 
Science," School Science and Mathematics, XXXXVIII (December, 1948), 714. 
2 Robert L. Price, "Astronomical Handbook for the Science Teacher," 
School Science and Mathematics, XXXXV (December, 1945), 834-37. 
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college catalogues or call or write a near-by college for information 
concerning an astronomy course for in-service teachers. 
Difficulty in obtaining such courses is mentioned by Crull. 
Relatively few of our colleges offer complete astronomical training 
and many have no courses at all. This is the result not so much 
of a lack of interest but of the physical remoteness of the astronomi-
cal bodies coupled with an unfortunate combination of expensive 
equipment and negligible commercial potentialities for monetary 
return which has characterized astronomical research in modem 
times.s 
The data obtained in Table 12 of the Appendix will sub-
stantiate Crull. In Table 3 is an analysis of Table 12. 
Table 3 
ANALYSIS OF TYPICAL ASTRONOMY PROGRAM OFFERINGS 
Program seems to be: Number Percentage Total 
Very Adequate 2 7.41 2 
37.05 
Adequate 8 29.64 10 
Barely Acceptable 6 22.23 16 
62.95 
Inadequate 11 40.72 27 
IV. OPPORTUNITIES AND INCENTIVES FOR YOUNG PEOPLE 
Contribution Areas 
Young people must be informed of areas in science through 
which they might contribute invaluable data to professional astron-
omers. In astronomy, one of the most active areas is the American 
Association of Variable Star Observers.1 The data needed by the 
AA VSO can come only from amateur astronomers. Stars are as-
3 Harry E. Crull, "Astronomy in the Junior High School Curriculum," 
School Science and Mathematics, XXXXIX (May, 1949), 371. 
1 Contact: Margaret W. Mayall, AA VSO Director, Brattle Street, Cam-
bridge, Massachusetts. 
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signed to an observer and records will be kept on those stars over 
a period of time. Records are maintained and the professional 
astronomer can use the cumulative records to determine valuable 
findings which otherwise would have been long tedious labor with 
little results and data forthcoming. Professional astronomers are 
able to make reliable findings from the high quality and high 
quantity of work done by the amateur astronomer. 
Another area of significance would be that of meteors. Records 
of single or group observations of a meteor shower or sighting of 
a fireball or any other related body should be reported to the 
American Meteor Society.2 Hourly counts come from many places 
around the United States and the world. Another valuable con-
tribution is that of finding any meteorite and noting the circum-
stances and complete data of the meteor fall. 
Amateurs have been active in serious comet work and in the 
discovery of comets. Comet reports must be carefully studied and 
executed before submission to an observatory such as Harvard 
College Observatory3 - the clearing house for astronomical data 
for the world. 
Observatory Visits 
An observatory visit should be an exhilarating experience for 
a young person. Observatories usually hold special sessions for the 
interested public at various times throughout the year. Harvard 
College Observatory holds Open Nights4 with six sessions, four 
for adults and two for young people. Four speakers give popular 
type lectures and immediately following, tours are taken through 
the observatory. The University of Denver has over the last thirty 
years opened the doors of Chamberlain Observatory5 to thousands 
of interested persons. These are only two of many such obser-
vatories that take time to be interested in people who want to find 
out more about the universe in which they live. 
Observatories in the state of Minnesota would include: Goodsell 
Observatory at Carleton College in Northfield, the University of 
2 Contact: Flower and Cook Observatory, Paoli, Pennsylvania (formerly 
Flower Observatory, Upper Darby, Pa.). 
3 Harvard University, 60 Garden Street, Cambridge 38, Massachusetts. 
4 Interview with Francis W . Wright, Chairman of Open Nights, Harvard 
University, Cambridge, Massachusetts, January, 1955. 
5 Interview with Professor Albert W. Recht, Director, Denver, Colorado, 
August 4, 1959. 
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Minnesota Observatory on the main campus in Minneapolis, Darling 
Observatory in Duluth and the Hopkins High School Observatory. 
Planetarium Visits 
Planetariums and Science Museums are fascinating places for 
young people. With less expensive planetarium instruments - other 
than the large Zeiss Planetarium instrument- now available, it is 
desirable and within financial reason for high schools and colleges 
to procure a planetarium instrument for school and community use. 
A distinct aid to the teaching of astronomy is the projection 
planetarium instrument where one projects the stars, sun, moon, 
and planets on the inside of a hemispherical dome. Co-ordinates 
can also be projected and the important circles and points on the 
celestial sphere can be shown. Angular distances on the sky can 
be measured, and projection of the meridian aids in many studies, 
and sunrise and sunset effects are possible. The appearance of the 
sky as seen from the north pole, and from the equator, can be 
shown, as well as for any intermediate latitudes to 70° South. 
Constellation study is greatly facilitated with an "always clear sky". 
The Spitz planetarium of the Joliet Township High School 
and Junior College6 was a gift of two graduating high school classes 
and was the first instrument installed in a high school. The dome, 
an adaptation of a silo dome without the impressed ribs usually 
found in the dome sections, was the first used for this purpose. 
Special seats having the proper slant are in use for the comfort 
of the viewers during a 50 minute lecture. A record player is used 
at the beginning and end of lectures for special groups. A ven-
tilating system circulates the air and fresh air can be introduced 
into the 16-foot room. The School Board provided the room, dome, 
seats, fan, player, and the special planet projector, cabinet stand 
and other necessary items. 
Astronomical Societies 
Sky and Telescope, the leading amateur astronomer's magazine, 
lists the active astronomical societies and clubs which are located 
throughout the country.7 These organizations would be of at least 
three types of groups: ( 1) adult astronomical group, ( 2) junior 
astronomical group and ( 3) the amateur telescope-makers group. 
6 Joliet (Illinois) Township High School, June 1952. 
7 "Here and There With Amateurs," Sky and Telescope, April, 1959, 
pp. 325-28. 
-13-
Fine programs are planned by these groups, either monthly 
or twice a month, with the result usually being a new knowledge 
of astronomy areas in a congenial atmosphere. Professional astron-
omers sometimes speak at these organizational meetings to supple-
ment the meetings given by the amateurs themselves - some of 
whom are quite expert in some areas of astronomy. This would 
be- through the investigator's own experience- an excellent op-
portunity to learn about astronomy from serious patrons of the 
discipline. 
Suggested Preparation for Astronomy CareerS 
When a student reaches high school, he can begin getting a 
good background by taking mathematics courses at least through 
solid geometry and trigonometry; the sciences would include chem-
istry and physics. It would be well to do constellation study, study 
elementary astronomy and have an outside astronomical activity. 
Once in college, a major in either mathematics or physics is 
advisable. The series of college mathematics courses through the 
advanced courses would be taken as well as chemistry and all 
physics courses available. In physics, the emphasis should be on 
optics, light, and modem physics. In astronomy, descriptive as-
tronomy would be followed by a lower level course in observational 
and mathematical astronomy. Specialization would begin after a 
course in astrophysics. 
Centrally Located State (K-12) Observatory 
The investigator has had the following idea in his mind for 
a number of years. Why shouldn't the state or some philanthropic 
or scientific organization take it upon themselves to build a cen-
trally located observatory for the serious, able, aggressive and ad-
vanced high school student? The observatory would be centrally 
located -easily accessible to all qualified students in the state; 
reasonably located that observing conditions would be in the in-
terest of obtaining good results. 
The purpose of the observatory would be to make all kinds 
of astronomical observations free from some of the difficulties 
associated with city or urban observing. The students could spend 
8 Interview with Professor William A. Rense, Director, Sommers-Bausch 
Observatory, Colorado University, Boulder, Colorado, August 4, 1959. 
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week-ends or vacations working on an "open-ended" astronomical 
activity of their own choosing or one suggested by the director. 
Shaw has found that: 
. . . every activity, with the possible exception of star identification, 
and every object we have mentioned [refer to article] are the subjects 
of more refined study and investigation by astronomers at the present 
time. The student should not feel that he is merely redoing "old 
stuff' but rather that he is beginning a study of things only 
partially understood and the investigations of which might well 
occupy a life time of effort.9 
Supplying their own equipment would give them a great sense 
of pride in the work accomplished at the observatory. Crull be-
lieves that "the student profits immensely by actual accomplishment 
on his own part".lo 
The greatest benefit derived from such a venture would be 
that of students associating with those of different areas and 
schools having the same interests as they have. This was the 
greatest single advantage of the Science-Mathematics Institute as 
revealed by questionnaire method.U 
9 R. William Shaw, "Making the Most of Astronomy in High School 
Science," School Science and Mathematics, XXXXVIII (December, 1948), 722. 
10 Harry E. Crull, "Astronomy in the Junior High School Curriculum," 
School Science and Mathematics, XXXXIX (May, 1949), 372. 
11 St. Cloud (Minnesota) State College, Institute Questionnaire, June 15-
July 10, 1959. 
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V. PROPOSALS 
An effective and co-ordinated state-wide astronomy program-
the need for which has been indicated in this study - would neces-
sitate the following proposals: 
(I) Encouragement to colleges to offer at least one lecture-labora-
tory type of descriptive or elementary astronomy course gauged 
to the 95% or so students that do not intend to become pro-
fessional astronomers, physicists, chemists or mathematicians. 
It would follow, then, that fledgling physicists, chemists and 
mathematicians would take a course in general astronomy. 
( 2) Establishment of planetarium-astronomical museum buildings 
located at easily accessible places - well distributed through-
out the state by intelligent planning. 
( 3) Establishment of representative astronomical societies at na-
tural centers throughout the state with assistance in organiza-
tion of the societies coming from the already well-established 
groups. 
( 4) Establishment of a centrally located observatory especially for 
those of the K-12 school ages. 
( 5) Presentation of programs in pure astronomy by a person or 
persons qualified to speak to pupils from K-12 in schools 
throughout the state. 
( 6) Dissemination -by state colleges and universities - of informa-
tion on materials and activities in astronomy to teachers and 
other interested citizens of the state through 
(a) State Departments of Education and the State Super-
visor of Science, 
(b) State science and educational journals and mass media, 
and 
(c) Astronomical societies, observatories and science mu~eums. 
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Table 4 
HOW JUNIOR HIGH SCHOOL BOYS AND GIRLS 
RANKED SCIENCE TOPICS OF THEIR OWN SELECTIONa 
Frequency I Frequency Science Topic Boys Girls Total Science Topic Boys Girls Total 
Astronomy 51 63 114 Industry 13 13 26 
Aviation 56 35 91 Geography 15 13 28 
Inventions 40 30 70 Agriculture 18 5 23 
Biography 27 33 60 Discovery 10 12 22 
Animals 23 31 54 Home Science 8 14 22 
Health 18 26 44 Science questions 8 9 17 
Radio 32 12 44 Short science items 9 8 17 
Nature 20 21 41 Ocean 3 11 14 
Plants 14 23 37 Insects 5 7 12 
Chemistry 17 19 36 Science jokes 4 8 12 
Electricity 29 7 36 Foods 3 9 12 
Travel 24 11 35 Physics 3 8 11 
Birds 14 19 33 Miscellaneous 62 61 123 
a Adapted from: Table 1 - How Junior High School Stud ends Rank Science Topics of Their Own Selections and Table 2 -
How Boys and Girls Selected and Ranked Science Topics. Proceedings of the NEA: 1928 (Washington, D.C.: National Educa-
tion Association), Vol. LXVI, Hanor A. Webb, "The Science Young Folks Want," pp. 586-89. 
Table 5 
DEGREE OF SCIENCE AREA NEGLECT EXPERIENCED 
BY MINNESOTA ABLE SCIENCE STUDENTS (K-11) 
Institute 
Subject Project 1a 2a 3a 4a s a 6a Ta 
Section 
Biology 7 4 2 0 0 0 13 
Chemistry 8 7 1 0 0 0 16 
Astronomy Geology 4 3 0 0 0 0 7 
Mathematics 9 5 0 0 0 0 14 
Physics 10 7 0 0 0 0 17 
~ TOTALS 38 26 3 0 0 0 67 Biology 6 7 0 0 0 0 13 
Chemistry 6 9 1 0 0 0 17 
Geology Geology 5 2 0 0 0 0 7 
Mathematics 5 8 1 0 0 0 14 
Physics 9 8 0 0 0 0 17 
TOTALS 31 34 2 0 0 0 67 
Biology 0 0 5 4 2 2 13 
Chemistry 0 0 7 4 2 4 17 
Biology Geology 0 0 0 4 1 2 7 
Mathematics 1 0 6 3 3 1 14 
Physics 0 0 5 6 2 4 17 
TOTALS 1 0 23 21 10 13 68 
a Refer to Table 2, page ?. 
',. 
Table 5 - Continued 
Institute 
Subject Project 1 2 3 4 5 6 T 
Section 
Biology 1 0 2 6 1 3 13 
Chemistry 0 0 2 5 5 5 17 
Chemistry Geology 0 0 2 3 1 1 7 
Mathematics 0 0 3 5 3 3 14 
Physics 0 0 6 4 4 3 17 
TOTALS 1 0 15 23 14 15 68 
~ Biology 0 2 3 1 6 1 13 Chemistry 2 0 5 2 8 0 17 
Physics Geology 0 0 1 3 2 1 7 
Mathematics 0 1 3 5 3 2 14 
Physics 0 0 3 3 7 4 17 
TOTALS 2 3 15 14 26 8 68 
Biology 0 0 2 2 2 7 13 
Chemistry 0 0 2 4 3 7 16 
Mathematics Geology 0 0 1 2 0 4 7 
Mathematics 0 0 3 1 2 8 14 
Physics 0 0 3 2 1 11 17 
TOTALS 0 0 11 11 8 37 67 
~· 
Table 6 
THE PLACE OF SCIENCE CONCEPTS, PROBLEM-SOLVING 
AND SCIENTIFIC THINKING IN K-12 EDUCATIONa 
Primary 
Education 
Develop science concepts 
that are useful to him in 
describing the environ-
ment in which he lives 
Practice certain aspects of 
problem-solving, such as 
using a variety of methods 
to get answers to ques-
tions 
Understand that scientific 
thinking bases ideas on 
facts 
Intermediate 
Education 
Junior High 
Education 
should provide experiences which enable the child to: 
Develop science concepts 
that are useful to him in 
describing and explaining 
the environment in which 
he lives 
Practice certain aspects of 
problem-solving such as 
the planning and execut-
ing of plans for the execu-
tion of problems 
Understand that scientific 
thinking in solving prob-
lems analyzes evidence to 
select pertinent informa-
tion without bias 
Develop science concepts 
that help him describe, 
explain and evaluate the 
natural environment in 
which he lives 
Practice certain aspects of 
problem-solving, such as 
those skills which will 
make him independent in 
his study 
Understand that scientific 
thinking analyzes and syn-
thesizes evidence to make 
generalizations in solving 
problems 
Senior High 
Education 
Develop science concepts 
that help him to describe, 
explain, evaluate and pre-
dict causes and results of 
activity in major areas of 
science 
Become proficient and in-
dependent in the skills of 
problem-solving 
Base his conclusions on 
facts and test these con-
clusions 
a Adapted from: Donald G. Decker, "Science K-12," NEA Journal, XXXXVIII (April, 1959), 12. 
' 
,,. 
Table 7a 
SUGGESTED ASTRONOMY CONCEPTS AND GENERALIZATIONS 
(K-9)a 
FIRST GRADE 
Astronomy Concepts 
Stars give off light and heat. 
The earth rotates to produce day and night. 
l:o Different kinds of stars can be seen. 
~ 
Stars appear to form constellations. 
Stars appear to move through the sky. 
Shadows form when light is cut off. 
The earth is held in place by gravitational forces. 
The sun is a source of light and heat. 
The sun makes plants and animals grow. 
The sun's rays can be used to heat and ignite 
materials. 
Astronomy 
Activities 
Equipment and 
Apparatus 
Table 7b 
SECOND GRADE 
Astronomy Concepts 
The moon appears to have different shapes. 
The moon can be seen during the day because 
it reflects sunlight. 
~ The sun is a hot body. 
' Light from the stars is changed by the earth's 
atmosphere. 
The earth appears to be round. 
The force of gravity keeps us on the earth. 
The sun's rays heat the earth's surface. 
The sun's rays cause evaporation of water from 
the earth's surface. 
The earth is a magnet that attracts a compass. 
Astronomy 
Activities 
.. 
Equipment and 
Apparatus 
'-.. 
Table 7c 
THIRD GRADE 
Astronomy Concepts 
The solar system came from gaseous material 
that condensed into several kinds of bodies. 
The solar system formed about a sun. 
The bodies of the solar system have gravity that 
Astronomy 
Activities 
~ keeps each one in space. 
I 
The moon shines because it reflects sunlight. 
There is no water, air or clouds on the moon. 
The temperature on the moon is cold. 
The moon is made of rock. 
There are craters on the moon. 
Seasons are caused by the revolution of the earth 
about the sun. 
The earth revolves about the sun. 
Equipment and 
Apparatus 
Table 7c - Continued 
Astronomy Concepts 
The earth rotates on its axis. 
The sun is so far away, it requires a whole year 
for the earth to move around it. 
Our sun is a star. 
The earth has a layered structure throughout. 
~ Gravity pulls objects to the center of the earth . 
. · Gravity keeps all objects on the surface of the 
earth. 
Meteors are rock materials that bum up in the 
atmosphere. 
The air contains oxygen and water vapor. 
We need air to live. 
The physical state of matter is changed when 
energy is absorbed or released. 
Plants grow under optimum conditions of food, 
water, temperature, light. • 
Astronomy 
Activities 
Equipment and 
Apparatus 
~ 
...... 
I 
~ 
Table 7d 
FOURTH GRADE 
Astronomy Concepts 
Craters on the moon were formed by action of 
volcanic actions and meteorites. 
Stars are arranged by man in constellations. 
Particles of matter such as asteroids, meteors and 
meteorites ( ? ) revolve in orbits around the 
sun . 
Sunspots are caused by physical-chemical dis-
turbances on the sun. 
The solar system moves with the galaxy. 
Several methods are used to determine the shape 
of the earth. 
The earth changes the sun's energy into heat. 
The earth receives a small fraction of the sun's 
energy. 
Electrical and magnetic energy is used for many 
purposes. 
Astronomy 
Activities 
Equipment and 
Apparatus 
Table 7e 
FIFTH GRADE 
Astronomy Concepts 
The sun appears to change its position each day 
and each season. 
When the moon casts a shadow on the earth, 
a solar eclipse occurs. 
Stars are suns which have developed from hot 
~ gases and molten material. 
ljO The moon originated from material near the 
earth or from the earth itself. 
The earth is warmer and farther away from ~e 
sun in summer than in winter. 
The seasons vary in the northern and southern 
hemispheres. 
Rainbows are caused by the refraction of light 
waves. 
The atmosphere rotates with the earth. 
Atoms can be changed into energy. 
The splitting of some atoms causes chain reaction. 
Plants become adjusted to seasonal changes. 
Astronomy 
Activities 
Equipment and 
Apparatus 
' ... 
Table 7f 
SIXTH GRADE 
Astronomy Concepts 
The solar system is a part of the Milky Way. (galaxy) 
Light from the stars travels 186,000 miles per second. 
A light-year is the distance light travels in a year. 
There are different kinds of galaxies. 
Comets are composed of very small particles that reflect 
~ light. 
The man-made satellite is a space laboratory for studying 
the characteristics of the earth, sun and atmosphere. 
The man-made satellite, which operates by electronic 
instruments, is launched by devices that increase its 
speed to overcome the force of gravity. 
The earth maintains its place in the universe by its 
centrifugal and gravitational forces. 
Different parts of the atmosphere have different char-
acteristics. 
The atmosphere has different temperature and pressure 
at different places. 
Air pressure varies with altitude. 
Radiations from the sun cause certain effects on man's cells. 
Astronomy 
Activities 
Equipment and 
Apparatus 
Table 7g 
SEVENTH- NINTH GRADE 
Astronomy Concepts 
Sun and planets contain many of the same 
chemical elements. 
Every star is believed to have a life span. 
~. There are different theories for the origin of the 
~ solar system. 
Meteorites are composed of minerals. 
Meteors disintegrate when they enter the atmos-
phere because they oxidize. 
The astronomer uses different tools to obtain 
truth about the universe. 
Changes in the sun·s atmosphere cause changes 
on the earth. 
The angles of the sun·s rays affect the seasons. 
Astronomy 
Activities 
Equipment and 
Apparatus 
~ 
Table 7g • Continued 
Astronomy Concepts 
Bodies in the universe are maintained in their 
orbits as a result of the balance between 
linear and curvilinear motions. 
Comets travel in different kinds of orbits. 
~ Planets and satellites travel in elliptical orbits. 
The shape of the earth is determined by the 
forces of gravity, arrangement of ocean basins 
and continents and rotation on its axis. 
Surface conditions of a planet are determined by 
its mass, distance from the sun, and the 
characteristics of the atmosphere. 
Solar radiations are the result of energy released 
by atomic fusion of hydrogen atoms and 
ionization of other atoms. 
Astronomy 
Activities 
Equipment and 
Apparatus 
Table 7g - Continued 
Astronomy Concepts 
Magnitude of stars is directly proportional to 
absolute brightness and inversely proportional 
to their distance from the earth. 
Galactic systems are composed of stars, nebulae 
and other bodies held together by gravita-
tional and other forces. 
~ Constant creation of nebular bodies occur in the 
universe. 
Matter-energy are equivalent forms in the uni-
verse. 
The structure of the earth's atmosphere affects 
the seasons. 
Positions of astronomical bodies is determined 
by the use of different mathematical systems. 
Age of the bodies in the universe is determined 
by several methods. • 
Astronomy 
Activities 
Equipment and 
Apparatus 
Author 
Herbert, Don 
Lynde, Carleton J. 
Lynde, Carleton J. 
'" 
Table 8 
SOURCES OF ACTIVITIES, EXERCISES AND EXPERIMENTS 
SUGGESTED FOR USE AT THE ELEMENTARY SCHOOL LEVELa 
Title 
Mr. Wizard's Science Book 
Science Experiments with Home 
Equipment 
Science Experiments with 
Inexpensive Equipment 
Publisher 
Popular Mechanics 
International Textbook Co. 
International Textbook Co. 
~ 
' Lynde, Carleton J. Science Experiments with 
Ten-Cent Store Equipment 
International Textbook Co. 
New York State 
Department of 
Education 
Swezey, Kenneth M. 
Swezey, Kenneth M. 
UNESCO 
The General Science Handbook 
Volumes 1, 2 and 3 
After-Dinner Science 
Science Magic 
UNESCO Sourcebook for 
Science Teaching 
Obtain from: 
Mr. Hugh Templeton 
Supervisor of Science 
Albany, New York 
McGraw-Hill 
McGraw-Hill 
UNESCO (Paris) 
(Also Doubleday) 
a Suggested by Ellsworth S. Oboum, Senior Specialist in Science, United States Office of Education. 
Date 
1953 
1937 
1939 
1941 
1948 
1953 
1956 
Table 9 
RECENT ASTRONOMICAL ARTICLES 
IN THE GRADE TEACHER AND THE INSTRUCTOR 
Author Title GP· Month Year Page 
or Ib 
Branley, Franklyn Artificial Satellites GT October 1957 62 
Branley, Franklyn Mars GT January 1957 44 
Branley, Franklyn Moon, The GT February 1958 47 
~ Branley, Franklyn Satellites GT May 1955 56 
Branley, Franklyn Solar Energy GT December 1957 52 
Branley, Franklyn Sun, The GT May 1958 55 
Coffin, Florence Astronomy GT January 1956 49 
Harmon, M. Science for Fun GT February 1952 30 
Heidinger, Thelma We Study Space GT February 1955 30 
Hungar, Eleanor 
Hoffman, Hazel W. Sun, Moon and Earth on GT April 1955 24 
the Flannelgraph 
Joseph, Alexander Elementary Astronomy GT May 1950 52 
aGT - Grade Teacher 
bl- Instructor 
Table 9 - Continued 
Author Title 
GTa 
Month Year Page 
or Ib 
Joseph, Alexander Projects in Astronomy GT November 1951 56 
Kendrick, M. F. Our Astronomy Club GT December 1946 56 
Korey, R. A. Making a Planetarium; GT December 1952 43 
a unit on the sky 
Larcombe, M. Two Units on Astronomy I February 1953 30 
Posso, M. E. 
I Littleton, Clemie First Graders Study Space I February 1957 40 
~ Maceiko, Andrew Our Nearing Solar System GT September 1957 58 
I 
Meredith, Margaret Fifth Graders Look at Outer I September 1955 63 
Space 
Mitchener, H. Unit on the Sky GT December 1946 52 
~1oss, Emily Fourth Graders Look at I February 1957 41 
the Solar System 
Russell, John Space GT June 1956 16 
Schneider, Herman Space, Stars, Science I February 1957 50 
Schneider, Herman A Satellite Primer I June 1959 46 
Spiers, G. 0. Stargazing with a Purpose I March 1955 49 
Utley, C. We Study the Skies GT December 1953 45 
Williams, B. M. Star Gazing I April 1951 26 
~ 
Area 
Recent 
Textbooks 
Teaching 
Aids 
Observing 
Aids 
Table 10 
ASTRONOMY BOOK LIST 
Author 
Baker 
Baker 
Duncan 
Fath 
Krogdahl 
Mehlin 
Payne-Gaposhkin 
Skilling and Richardson 
Struve 
Beet 
Smith 
McKready 
(For Current Year) 
Title 
Astronomy . (7th Edition) 
Introduction to Astronomy 
( 5th Edition ) 
Astronomy (5th Edition) 
Elements of Astronomy 
(5th Edition) 
The Astronomical Universe 
Astronomy 
Introduction to Astronomy 
A Brief Text in Astronomy 
Elementary Astronomy 
Teaching Astronomy in Schools 
Teaching a Unit in Astronomy, 
Grades 1-9 
A Beginner's Star Book 
The Observer's Handbook 
Publisher 
Van Nostrand 
Van Nostrand 
Harper 
McGraw-Hill 
Macmillan 
Wiley 
Prentice-Hall 
Henry Holt 
Oxford Univ. Press 
Cambridge Univ. Press 
Vantage Press 
Putnam 
The Royal Astronomical 
Society of Canada, 
252 College Street 
Toronto 2B, Ontario 
Area 
Observing 
Aids 
General 
Reading 
"' 
Author 
Sidgwick 
Sidgwick 
Alter and Clemenshaw 
Baker 
de Vaucouleurs 
Skilling and Richardson 
Zim and Baker 
Table 10 - Continued 
Title 
Observational Astronomy 
for Amateurs 
Introducing Astronomy 
Pictorial Astronomy 
When the Stars Come Out 
Discovery of the Universe 
Sun, Moon and Stars 
Stars 
Publisher 
Macmillan 
Macmillan 
Crowell 
Viking 
Macmillan 
McGraw-Hill 
Simon and Schuster 
~--------------------------------------------------------------------------
';"' Sky and Telescope 
Magazines 
Special 
Reading 
Abetti 
de Vaucouleurs 
Ellison 
Gam ow 
King 
Jones 
Moore 
Selwyn 
Wilkins and Moore 
Scientific American 
The Sun 
The Planet Mars 
The Sun and Its Influence 
Matter, Earth and Sky 
The History of the Telescope 
Life on Other Worlds 
(Paper cover) 
The Planet Venus 
Photography in Astronomy 
The Moon 
Sky Publishing Corp. 
Cambridge 38, Mass. 
Newsstand 
Macmillan 
Macmillan 
Macmillan 
Prentice-Hall 
Sky Publishing Corp. 
Mentor Books 
Macmillan 
Eastman Kodak Co. 
Macmillan 
' Table 11 
TYPICAL ASTRONOMY QUESTIONS OF ALL LEVELS 
Level Question 
Primary ...... ..... How far away is the sun? 
What is the sun? 
What holds the earth in space? 
What is space? 
What is it like on the moon? 
How long will it be before we can go to the 
moon? 
Intermediate . . .... Explain space and what it means. 
What would happen if you kept going beyond 
the last star? 
How do we know for sure what composes each 
of the planets? 
How can we get things back from space? 
Is there life on other planets and if so, what? 
How large is the universe? 
What is the biggest thing? 
Where is the end of things? 
Junior High ... . ... When will man get to the moon? 
What is beyond the sky? 
What is the sun made of? 
Are there planets around other suns? 
Is there other life than vegetable life on Mars? 
How do we know so much about other planets 
and what can be found there? 
How would man react when the conditions that 
are encountered in space, and in living on 
other planets? 
Senior High . . . . . . . Is there life on the other planets? 
Do people live on Mars? 
Is there a limit to space? 
What is the sun? Will it go out? 
How can scientists measure distances to stars? 
How far are they? 
How did the craters upon the moon come about? 
How can we measure time? Define it. 
Is the speed of light the maximum velocity? 
Just how can an object increase its mass as its 
velocity approaches the speed of light? 
-42-
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Table 12 
COLLEGE AND UNIVERSITY ASTRONOMY COURSE OFFERINGS 
IN A CERTAIN TYPICAL STATE ' 
College or Title of Department Other Coursesa Other Coursesb University Course 
1 Natural Sciences The Natural World 
and Mathematics and Man 
2 Science Physical Science 
3 Astronomy Physics DNAc DNA 
4 Physics Physical Science 
and Man 
5 Physics Introduction to 
Physical Science 
6 Astronomy<l Astronomy DNA DNA 
7 Physics Physical Sciences 
8 Astronomy Physics DNA DNA 
9 Astronomy Mathematics - DNA DNA 
a Including Some Astronomy (Specifically mentioned) 
b Including Some Astronomy (Not specifically mentioned) 
c Does Not Apply 
d To include: Elementary Astronomy, Spherical and Practical Astronomy, Astrophysics and Independent Study 
Table 12 - Continued 
College or Title of Department Other Coursesa Other Com:sesb University Course 
10 Elementary General Science 
Education 
11 Physics Introduction to 
Physical Science 
12 Descriptive DNA DNA 
Astronomy 
~ 13 Astronomy Physics DNA DNA 14 Physical Science 
Survey (Physics 
and Chemistry) 
15 Related Physical 
Sciences 
16 NSOe NSO NSO NSO 
17 Descriptive Geology DNA DNA 
Astronomy 
18 Elementary Astronomy DNA DNA 
Astronomy 
e No Science Offered 
Table 12 • Continued 
College or Title of Department Other Coursesa Other Coursesb University Course 
19 Science Elements of Science 
20 Physics- The Physical 
Physical World 
Science 
21 Science Transformation and 
Use of Energy 
~ 22 Physical Science Physical Science 23 Physics Unified Physical 
Science 
24 Elementary Astronomy . DNA DNA 
Astronomy 
25 Astronomy! Astronomy DNA DNA 
26 Physics Physical 
Science Survey 
27 Physics Science Orientation 
Physical Science 
f To include: Descriptive Astronomy, Astronomy for Celestial Navigation, General Astronomy, Astrophysics and Celestial 
Mechanics. 

